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This invention relates te .methine dyestuffs and 
particulrly, to ' dyestuffs « having a substittlted 
méthine ctain. 
- In..copendin  applicatio No..11»265««1ed 
Septembe..22»'1949;, now-.Patent .No,. ,534,112, 
there  describedthe production of»termedias 
of the general forma: 
,. C .. R 

(CI. 260--287 ) 
The-CH:: group irï Such ::compoundshas:tbeen 
round o be reactive and acording to,¢lïe pressent 
invention ests are .oboEined by reacting a 
compound of the general forera: 
5 CN " " CHR 

,." COOR,.SRs 
plicio, R and. R my be-lkyl.groUcontain - 
èl.l»d: dddêcyl :oups?,and Rsma be 
any f su alkylroups or- an, afslkyl group, e. g. 
benzyl Or- nphtbylmethyl. 
:,Tfi ,prëfrêd iRrmedias arng ,the 
sid"apliaonave te:f0rmula: :'. 
or 
cN * c 
- COOCH 
-- s plainêd  :C said::pplication; -thecom- 
: of:th'e - sald: foma, ma, y, exist in .:the 
alternativ6«StereMsomeric: f0,zresented., by 
theffdrmula: 35 
'CN ,- .SRs, 
Acoerngly e formula 40 
 c / 
use4'herein.a in, ,the ollowgclaims is  be. 
destoooE- -icÏude:the sresomeria form 
represend by¢he,.said .alnatie-forma. 
Where in such Intermediates-,the .groffp, R is 
an all or aralkyl group the formula may be 
re-written: 
 CN . 
. ..:=C / 
': : GO RR 
wefe   ts a"hydr«gen R.-  ad l1,group.,, 55 

where I£-R ,and I. bave £he. meanings:assigned 
.... 10 t0 them .above,.wih- an -ikyt ordralkyL'¢}uat- 
ernary.salt of a-fi, ve-mémbered or.six-membered 
heterocyclic <ngogen-:C0mund: Of .the ndfal 
forma  
N--(CH--CH).=C--CHCH--Q 
, RÇ x " 
wee Q-eesen  3hioether::goup- of 4he 
form 8R or n mino or substud min0 
20 (reférbly cem0-) :gro.up,. 5 ..rpresen', n 
tkyI or..:tkyl:-group, R 9esen a 1 
group, e.- g... ny of..,those mëntloned:bove; X 
represents n cid rdicle, e. g. chloride,brode, 
iodide, sphe or p-lueh3sulphone, n is 
noh or one, and D is he residue of  rive- 
membered or,si-memberd heteroyclic 'ntro- 
gen nucle. 
 . e course of he recti0n is'believed  be s 
foiIoS: 
( : »,,,.o, 
(a) [ (b) 
F--D-----m 
--(CH=OH).--&=CH--H=C-- 
() 
Te:residue Dmay .be; or examl,-he-residue 
of any of he es of heterocyclic nùlei, cem- 
on]y eployëd i hoah.ic .cyane. sei- 
tiSlng: es,. e. g;,rt.hiazoles,, oxazoles, .selezeies 
a thei,olcyclic..homoloes eh as.thuse of 
he beene, naphthalene, acenahthene...ad 
nthacenê: series/yidine, and i, ol.yccc 
homologues-suêh asqnole- and= «,.aride#. naph- 
thoquinules; ::.Iepîdnes; dolees,_ 
such s imidines and qnazolines, diales 
such as io-'-a01e,.. oazolines, azoles 
0: and elenazolines. e olyêyc comoun& of 
tee" eries may be: substied in çhe carbocyclic 
rgs by one ormore grous, such. as alyl; :al, 
amo, hyoxy, a]oxy anoE mehylene-d}0xy 
grOus o b hàlbgen:, 
 e:ractionis ree2bly ffected in he-pres- 
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3 
eilce of a basic condensing agent, e. g. an organic 
base such as pyridine or triethylamine. In the 
case where  is a thioether group it is convenien 
to form the heterocyclic compound containing 
the radicle  as a step continuous with the pro« 
duction of dyestuffs in accordance with the in. 
vention, i. e. fo work without actual isolation oî 
the heterocyclic thioether compound. Thus the 
quaternary sali of the heterocyclic compound 
containing a reactive methyl group in 
position fo the quaternary nitrogen atom may be 
reacted with a trialkyl trithio orthoforrnate in 
the presence of acetic anhydride and the prod- 
uct, without purification, reacfed directly with 
the compound of formula 
The dyestuffs produced according fo this in- 
vention having the general formula (c) above 
are valuable sensitisers for silver halide photo- 
graphic emulsions. 
The following exarnples will serve to illustrate 
the invention, but are hot fo be regarded as 
limiting it in any way: 
EXAMPLE 1 
E$hyl 6_ ( 3-ethyl-2 : 3-dihydrobenz$hazolyldene- 
2-) 3-ethylt hio-2-cyano-2 : 4-hexadenoate 
2--acetanilidovinyl benzthiazole ethiodide 
(4.5 gms.; .01 mol.) and ethyl 2-cyano-3-ethyl- 
thio-2-butenoate (1.99 grns.; .01 mol.) were boiled 
together for 10 minutes in 2(} cc. pyridine. On 
standing, a black solid separate d, M. Pt. 205 ° C. 
The solid was purifled by extraction with ether, 
the ether extract giving a deep red solution from 
wkich mauve crystals separated on concentra- 
tion, M. Pt. 127 ° C. 
Recrystallisation from methyl alcohol raised 
the Nf. Pt. to 149 ° C. and further crystallisation 
from rnethyl alcohol gave mauve needles, NI. Pt. 
151 ° C. 
This dyestuff, incorporated in a gelatino silver 
iodobromide emulsion, imparts a band of sensi- 
tivity extending fo 700. m with a sharp maximum 
at 680 m. 
EANfPLE 2 
Ehyl 6-( 3-mehyl-eral£ydrothiazolylidene-2- ) - 
3-.ehylthio-2-cyano-2 :4-hexadienoate 
Nfethyl thiazoline (2.0 grns.; .02 rnol.) was 
fused with rnethyl para toluene sulphonate (3.7 
grns.; .02 mol.) at 100 ° C. for 1/2 hour. Ethyl 
trithio ortho formate (4 cc.; .021 mol.) was 
then added and the mixture boiled gently in 
acetic anhydride (15 cc.) for 10 minutes giving 
a deep orange solution. The acetic anhydride 
was distiled off in vacuo and the remaining off 
dissolved in ethyl alcohol (50 cc.). 
Ethyl 2 cyano 3 ethylthio 2 butenoate (4 gms.; 
.02 mol.) and triethylamine (3 cc.; .02 mol.) 
were then added and the whole boiled gently 
under reflux fo' 15 minutes giving an orange 
plnk solution. 
Dilution with water precipitated an oil which 
hardened to givë mauve crystals M. Pt..166 ° C.. 
Crystallisation from rnethyl alcohol gave Nf. Pt. 
158 ° C. 
This dyestuff, incorporated in a gelatino silver 
lodobromide emulsion, imparts a band of sensi- 
tlvity extending fo 590 rn with a maximum af 
560 rn. 
EXAMPLE 3 
Ehyl 6- (3 - mehyl - 2:3-dihydrobenzoxazolyli- 
alerte-2-) 3 - ehylhio-2-cyano-2 :4:hexadieno- 

4 
flux for 10 minutes in ethyl alcahol (30 cc.) with 
triethylarnine (.76 cc.; .005 mol.) and ethyl 2 
cyano 3 ethylthio 2 butenoate (1 grn.; .005 mol.) 
giving a reddish pink solution. Dilution with 
5 water precipitated an off wkich hardened on 
standing fo give mauve crystals M. Pt. 205 ° C. 
Crystallisation from rnethyl alcohol gave M. Pt. 
210 ° C. Recrystallisation from methyI alcohol 
gave M. Pt. 212 ° C. 
0 This dyestuff, incorporated in a gelatino silver 
iodobrornide emulsion, imparts a hand of sen- 
sitivity extending to 710 m. with a maximum 
af 650 rnu. 
XAMPLE 4 
15 
Ethyl 6 - (3 - m.ethyl - 2:3 - dikydrobenzoxazolyl- 
igene - 2)3 - ethylthio - 2 - cyano - 2:4 - hexa- 
dienoate (alternative preparation ) 
Methyl benzoxazole (7.98 grns.; .06 mol.) was 
20 ïused with methyl para toluene sulphonate (11.2 
grns.; .06 mol.) af 100 ° C. ïor 4 hours. 
Ethyl tritkio ortho Iormate (12 cc.; .072 mol.) 
was added and the mixture was boiled gently. 
in acetic anhydride (75 cc.) ïor 10 minutes giving 
25 a deep orange/red/ solution. The acetic an- 
hydride was then run off and the rernaining 
oil taken up in spirit (100 cc.).  ' " 
Ethyl 2 cyano 3 ethylthio 2 butenoate (12 
gros.; .0ô mol.) and triethylamine (9 cc.; 26 
0 mol.) were then added and the mixture refluxed 
for 15 minutes giving a deep red/pink solution. 
Dilution with water precipitated an oil which 
was washed with petroleum ether and extracted 
with benzene. The benzene solution was dried 
35 over potassium carbonate and the benzene was 
hen run off under reduced pressure..The re- 
rnaining oil was taken up in spirit from which 
mauve crystals, M. Pt. 207 ° C. separated on 
standing. Crystallisation from methyl alcohol 
40 gave M. Pt. 211 ° C. Second crystallisation from 
rnethyl alcohol gave Nf. Pt. 212 ° C. 
EXAMPLE 5 
Ehyl 6-(3 - mehyl - 2:3 - dihydrobenzhazoyIi- 
45 alerte-2-) 3-etlzyl$hio-2-cyano.-2 :4-hexadienoate 
Nfethyl benzthiazole (1.49 gms.; .01 mol.) was 
ïused for 21/2 hours with methyl para toluene 
sulphonate (1.86 gms.; .01 mol.). Ethyl trithio 
ortho formate (2 cc.; .012 mol.) was then added 
50 and the mixture was boiled gently for 10 minutes 
in acetic anhydride (30 cc.) giving a deep or- 
ange/red solution. The acetic anhydride was dis- 
tilled off under reduced pressure andthe remain- 
ing oil was dissolved in ethyl alcòhol (30 cc.). 
55. Ethyl 2 cyano 3 ethyl 2 butenoate (2.0. gros.; 
.01 mol.) and triethylarnine (1.5 cc.; .01 mol.) 
were then added and the mixture boiled gently for 
10 minutes under reflux giving a deep rnauve/red 
60 solution. 
Dilution with water precipitated an off wkich- 
was washed with light petroleum and extracted 
with benzene. The benzene solution was dried 
over potassium carbonate, filtered and concen- 
trated under reduced pressure. The rernaining 
65 
off was dissolved in ethyl .alcohol (20 cc.) from 
which rnauve crystals, Nf. Pt. lô0 ° C. separated on 
standing. Crysallisation from methyl alcohol 
gave M. Pi. 162 ° C. 
70 EXANfPLE ô :.. 
EShyl 6-(3-ethyl-etrahydro'hiazolyldene2-) 3- 
hylhio-2-cyano-2 :4-exaIieoav 

1--acetanilido vnyl benzoxazole methiodide Nfethyl thiazoline (2.0 gins.; .02 mol.) was fused 
(2.1 gms.; .005 mol.) was boiled gently under_re- 75 with ethyI para toluene suphonate (2.0 gms;. 



.{}2 mol.) or 3t iïui ï12)  C. Ethyl trithio 
ortho folnate ('4 ce.; ;024 ïn61.) W thèn add 
an th mte bod gently uhder ê in 
acetic hydride (15 ce.) for 10 utès giVihg a 
dee p orange red solution. 
e etï did ï ditléd 5 her 
ëdfic:eeed bsë .n 'hé ekihi :Off as 
ùe èn i  OEé r I 
ëhëe. è zënè i  gi è 
cta, , Pt. 119_ C.,, .Rcrytlhzaon from 
mêthyl àl6bl ghvë M. P. 10  C. 
thfolylide-2- ) -3-ethylShio - 2 - cyano, 
mol.) was fed with ethyl ç toluenè 
nate (1 gin.; .005 mol.) for 12 hors at 160  C. 
Ethyl trithio oro f0ae 1 cc.; .0052 mol.) 
was. de d he ture b6fled gën Undè 
re. in acetic aydride (20 6:) £o: 20 utës. 
The acetic andride was then removed  dis- 
tfllation in vacuo. The residual off was washed 
vith dY étefi ad d61e  g.l.iC-6i 25 
(i . $. .005 mol.). TAethlamine (.5 eC. .005 
Ruveiue soiut6. The olffion  thé 
sèpraèd. - M. Pt. ii « C. . 
Thê cstlS Wer- exrtgd ïh ëe-n-ë  a 
etfaië-d dèr dùëd rCë t5 b0 1 . 
DOE6fi. ' 6hë eê-è 51fiibfi ih iig£ p- 
lë fe6iit£ed thè p6dUdt  drk lfie 
ti. M. . 1 z ç..Crtalnst ff 
iëooi gve M. Pt. ïg c. 
tfy èxgëa-dng fo î3'6 m Wifh a mxd 
« m. 
ïyne-2- >--e$hylt-h-2-anoz2 : 4- héxa 
2-methyl-5-pheny beo$ole (2.09 gros.; 
mol.) was fused Wit ethY ara toluene 
phone ç!86 gms:; .0I-mol.) for 5 hours ail30 
iethyl:trithi0 ortho, formate (2 C.; .0t2 moL) 
was add and the mture bofled gently der 
ru : icetic afd (2 c. f 2 ës. 
tI " Yao. Trie rësidual 0H a asSëd 
df  gher'a  dig01ed  ehyl" aigbh6i 
fi èi 2-cafi5:3:éHlthi5-2:ee5Utéfi'të (2 
S.; .0ï molD  adtiylge (3 e.; .02: ol.Y. 
lff més $i«  de  fivréd 
: Pt. ï6.: . hëc-  Vëe et 
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? 
.005 mol.) and triethylamine (.75 cc.; 005 mol.) 
were added and the mixture boiled gently under 
 reflux for 10 minutes giving a deep mauve/blue 
solution. On cooling and dilution with water 
green tinted crystals separated. M. Pi. 192 ° C. 
The product was extracted with benzene in a 
Soxhlett extractor and the benzene so]ution con- 
centrated to about 10 cc. in vacuo. Dilution with 
light petroleum precipitated crystals M. Pt. 192 ° 
C. Crystallisation from ethyl alcohol gave no 
increase in melting point. 
This dyestuff, incorporated in a gelatino silver 
iodobromide emulsion, imparts a banal of sensi- 
tivity extending to 690 m with a fiat maximum at 
about 640 m. 
EXAMPLE 12 
Ethyl 6- (3-methyl-2: 3-dhydro-4: 5 - benz - bnz- 
$hiazolylidene-2-) -3-e$hyl$hio-2 - cyano - 2 : 4- 
hexadienoate 
2 methyl ç naphthathiazole (1:005 gros.; .005 
mol.) was ïused with methyl para toluene sul- 
phonate (.93 gm.; .005 mol.) at 100 ° C. ïor 16 
hours. Acetic anhydride (20 cc.) and triethyl 
trithio ortho £ormate (1 cc.; .0052 mol.) were 
then added and the mixture boiled gently under 
reflux £or 20 minutes. The acetic anhydride was 
'distilled off in vacuo. The residual oil was 
washed with dry ether and dissolved in ethyl al- 
cohol (30 cc.). Ethyl 2-cyano-3-ethylthio-2- 
butenoate (1 gin.; .005 moI:) and triethylamine 
(.75 cc.; .005 mol.) were added und the mixture 
boiled gently under reflux ïor 10 minutes giv- 
ing a deep mauve/blue solution. On cooling and 
dilution with water green tinted crystals sepa- 
rated, M. Pt. 186 ° C. The product was extract- 
ed with benzene in a Soxhlett extractor and the 
benzene solution concentrated to about 10 cc. in 
vacuo. Dilution with light petroleum ethel: pre- 
cipitated crystals, I. Pt. 199 ° C. Crystallisation 
from methyl alcohoi gave M. Pt. 202 ° C. 
This dyestuff, incorporated in a gelatino silver 
iodobromide emulsion, imparts a band of sensi- 
tivity extending to 740 m# with a sharp maximum 
at 690 m. 
EXAlYIPLE 13 
Ehyl 6-(3-ehyl-2:-dihydro-5-phenyZ benzox- 
azolylidene-2 -) -3 -e$hylthio-2 -cyano-2 : 4 -hexa- 
dîenoate 
2-methyl 5-phenyl benzoxazole (2.09 gros.; .01 
mol.) was fused with ethyl para toluene sul- 
phonate (1.99 gros.; .01 mol.) for 16 hours at 100 ° 
C. Triethyl trithioortho formate (2 cc.; .(12 
mol.) was added and the mixture boiled gently 
under reflux in acetic anhydride (20 cc.) for 20 
minutes. The acetic anhydride was distilled off 
in vacuo. The residual oil was washed with dry 
ether and dissolved in ethyl alcohol (20 cc.) with 
ethyl 2-cyano-3-ethylthio-2-butenoate (2 gros.; 
.01 mol.) and triethylamine (1.5 cc.; .01 mol.). 
The mixture was boiled gently under reflux for 
10 minutes giving a deep magenta/red solution. 
On dilution and cooling mauve crystals separated, 
M. Pt. 162 ° C. The crystals were extracted with 
benzene in a Soxhlett extractor and the benzene 
solution concentrated to about 10 cc. in vacuo. 
Dilution with light petroleum ether precipitated 
crystals, I. Pt. 163 ° C. Crystallisation from 
methyl alcohol gave blue tinted crystals, M. Pt. 
164 ° C. 
This dyestuff, incorporated in a gelatino silver 
iodobromide emulsion, imparts a hand of sensi- 
tivity extending to 6.20 m# with a fiat maximum 
at about 580 m. 

8 
EXAMPLE 14 
Ehyl 6- (3-ehyl-2 :3-dhydro - 6:7 - tenztenzhi- 
azolylidene-2-) -3-ethyl$hio - 2-cyano-2 :4-hex- 
adienoate 
5 
2 methyl « naphthahiazole (1.005 gros.; .005 
mol.) was fused with ehyl para toluene s- 
phona (.99 gin.; .005 mol.) aç 160  C. for 8 
hours. Acetic anhydride (30 cc.) and triethyl 
10 trithio ortho ïoa (1 cc.; .0052 mol.) were 
then added and the mture boiled gently under 
reflux for 30 minuoes. The acetic aydride was 
dtflled off in vacuo. The residual oil was washed 
in d ether and ssolved in ethyl alcohol (25 
15 cc.). hyl 2-cyano-3-ethyl-thio-2-bunoa (1 
gin.; .005 mol.) and triethylamine (.75 cc.; .005 
mol.) were added and he mixture boiled genly 
under reflux for 10 minutes gig a deep uve/ 
blue solution. On standg and dilution green 
20 find csta separad. M. . 170  C. The 
product was extracted with benzene in a Solett 
extracr and the benzene solution concentrated 
 abou 10 cc.  vacuo. Dilution with light 
trole ether precipiad crysta M. Pt. 176 
ystaisation from ethyl alcohol gave M. Pt. 
177  C. 
Th dyestuff, incorporated in a gelaçino s- 
ver iodobromide emsion, impar a hand of 
sensitivity exndg fo 670 m with a fiat max- 
i0 im af about 650 m. 
Ehyl 6 - (3 - thyl-2:3 - dihydrobenzhilyl- 
idene-2-) -3-methylthio-2-cyano - 2:4 - hexadi- 
35 enoate 
Methyl benzthiazole (.745 .; .005 mol.) was 
fused with methyl para toluene sulphonate (.93 
gin.; 005 mol.) for 16 hors at 100  C. Triethyl 
trithio ortho formaoe (1 cc.; .0052 mol.) was then 
0 added and the mixture boiled gently under refl 
for 20 minutes  acetic aydride (15 cc.). e 
acetic anhyide was  en removed by dtfila- 
tion  vacuo. The residual off was washed wlth 
dry ether and dissolved in ethyl alcohol (20 cc.) 
45 with ethyl 2-cyano-3-methylthio-2-buoenoate 
(.925 gin.; .005 mol.) Triethylamine (.75 cc.; .005 
mol.) was then added and the mixture was boiled 
gently under reflux for 10 minutes giving a deep 
mauvelue solution, On lution and cooling 
50 blue tind cstals separad. M. Pt. 167  C. 
The crysta were extracted with benzene in a 
Soxhlett extractor and the beene solution con- 
centrated in vacuo to about 10 cc. luton with 
Hght petroleum ether precipitated dark blue 
55 crysta. M. . 169  C. ystallisation from 
methyl alcohol gave M. Pi. 171  C. 
Th dyestuff, incoorated in a gelatino silver 
iodobromide emion, par a hand of sensitiv- 
ity extending to 730 m with a maximum at 690 
60 m. 
EOE 16 
EShYl 6 ( 3-ethyl-2 : 3-dihydrobzShzolylide- 
2-2) -3-meShylthio-2-cyano-2 : 4-hexienoate 
65 2-methyl bethiazole (.745 gin.; .005 mol.) 
was fed with ethyl para toluene sulphonate 
(.995 gin.; .05 mol.) for 16 hours af 100  C. 
Acetic anhyide (20 cc.) and triethyl trithlo 
ortho formate (1 cc.; .0052 mol.) were then added 
70 and the moetum bofled gently under reflux for 
20 minutes: Acetic aydride was dtilled off in 
vacuo and the remaing oil washed with 
ether and dlssolved in ethyl alcohol (20 cc.). 
Ethyl-2-cyano-3-methylthio - 2 - bunoa (.925 
75 gin.; .0o5 mol.) and tethylame (.75 cc.; .005 

5 
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mol.) were ten dde:nd the mixture 
t],. ude, refl, .or. 10 _minus g!ing a 
:mauyelue "solution." On ç001g and- dilution 
blue'- tinted crystals separated.  Pk139 C. 
The crystaB were extracd with benoene in a 
«:-ç..-Soett extractor :and thebeeneconcentrated 
::-._vacuo,3,to. about 15..:cc. . Dilution with :ght 
Detrole:ether .Dreclpitated ,crystaB;'. .. 144  
C...Csation ,rom .methyl .,alcohol :gave 
Pk 146 :. C. 
 :This::¢stuff: corporated.in a. gelatino .siler 
:iodobde. emsion; par a. band: of- sensi- 
ctity, exenoEng, to, 660 m 3ith a maxum at 
«bou'620, m. 
-'- tkyene , 2 - ) - 3 - m-ethyho-2-cano- 
 :,kexaienoate 
 2,methYl ,naphthathiazole. (1205 gros.; ..005 
«,ol.) W ïed with mehyl çaru-oluene s- 
:« phonae (.93 gin.,;..005 moL)..at 140? C. ïor.6 hors. 
;»Açetic uydride ç20 cc.) und tethyl .rihio 
or.thO,ïor.mae !. ce.:; .0052mol.)were added and 
the:. mixage. boiled_getly: under: reux .for 20 
nutes. The acetic aydride was distilled..off 
 vacuo and the remaming oil whed with d 
ether and ds01ved.i ehyl alcohol (20 cc.). 
:hyl-2-cyano-3-mehylhio.- 2 - butenoate  (.925 
.... gin.; :005 mol.) an :riethylmine  675, cc.; .005 
mol.) were .then added and the mixture boiled 
.gently,d¢ reflux.ïor 10..muCes ging  deep 
ma;uYe/!ue: solution. -On cling --and dilution 
«:çrysa sePraëd ., Pk 197 ' c.. Th crystals 
:were:xtraced.Wth be¢ne: in ,a Soxh!ett ex- 
:¢raçor an:dhe.beene lutin concentrated 
.açuo to:abou 15 cci. - ilion. with light pero- 
.::«!eum. ether precipiaed:-crstals  M. pt. 2297 ' C. 
 .230t C. 
. hs dyest,corporated  a . gelutino siIver 
iodobde, emulsion, impas a-and  oï semi- 
.:.ity extend)ng, fo au 700 m ha maxum 
:.EOE 18 
 Ethgl  6 ( 3-eth9-2  3-'d{h9ro-5zhn91- 

0 
..EthYl :: . 6y ( 3.=ethy172 :3 rhygro-5 :6dioxy¢th, yl- 
:,: :çne :eçiçzolylidene-2- )-3: ethyltip2-cy- 
ano-2 : 4-hexadienoate 
5 
; -ethyl doxethlene..benzhiazole:- (.975 
. :gin,; »Ç05, mol. :was ed with methyl par olu- 
 enç.sulphon.te L93 gin. ;.(.005. mol.)«ïor 4. hours 
ï af .12  C..Aceticanhydride (20 cc.) und £ethyl 
10:tr!thio,. ortho :ïormate- (1:cc.;::.0052 mol.):::were 
:. then.:dded und the mixture boiled gently:der 
.. reflux ïor 20 minutes:--e, acetic anhydride .was 
:::stied,::off, in vacuo : and the.. remaini  oil 
.,..wased with dry :ether  and :,oEssolved i.ethyl 
15 alc:ohol: (20.,. cc.).  Ethyl-2-cyano3-methylthio- 
 ,2-hutenoate (:925 gm.;:.,.005.mol.)- and tethyl- 
. :amine.,(:.5 cc.;::.005 mol.) :were .then added:and 
«.the-,mixture.: boiled gentl under.reflux ïor. 10 
 .. minutes giving a mauve/blue,solutiom. ,O cool- 
20 .lng and iutionblue.,tinted crystals separated. 
:,,.t,: 246  C: : The crystals -were. extrcted with 
"..,beene in,a Solett extractor..and £he beene 
: soluon concentrated, in. vacuo., fo: about 15. cc. 
7: Dilution with light petroleum ether.preciptated 
25  crystals:: Pt..253  C- Cstaisation fom- ëthyl 
alcohol did not raise the meltng point. 
. Ethyl 6,=, (3 - methy[- 
30 benzoxazolylidene - 2-)-3-methylthioççyano- 
-2 : 4-hçxadienoate 
- , 2:5: 6 .trimethyL,benz0xazole...(..81 .gm.;, .005 
: was- .then aride d ,pd. he.;xtr  :boie: ggtly 
,. under refluy .£ar.:20.:m}ntes in:cetic ay,dide 
.- in:açu0 ,nd te remai-ng oitwashedvwtdry 
40. ether .and issolvedï:ëthyl lohol: X10,, cc.). 
' thyi-2cy:e3méçhyliO2btenoate 
45maue/pink solution« On çç!i.ng:.nq :ion 

 :, were, e_xtrcted w!t,pe,nzene-in a .Soxhlet ex- 
..... hezadienoate  .-.tr.a9}or, and,. ,the :behz,e n.e  6tio. :wa ' Cg¢en - 
" 2eme:thyl-,5phenyl-benzoxazole . (1.04 : ,.gros.; "-tr-ated-tg:e a, bot. 10.,.cc,(: un, der, reduce d. preure. 
:005 mol.) ws ïused w.ith.,methy! 9ara t01uene 56i!t.ti-ort t,h.: gh,tpeoleum ether pre.cip]t_ated 
sulphonate (.93 gin.; .005 mol.) af 100 ° C. ïdr crystals M. Pt. 155ç, C.,:,_Qryst.a, llistlon_«rom 

2 hours. Acetic. anhydride.(20 cc.) and triethyl 
trithio., ortho - formate- (l:cc.; .0052 .mol.)..were 
- added, and the mixture,boied  gently .under reflux 
for 20 minutes. The acetic anhydride»ws dise. 
tilled off in vacuo ..and the remaining_ oil Washed 
-,,"With--dry ether-and dissolved: in ethyl, alcohol 
(20 cc.).- Ethyl-2-cyano:3-meth.ylthip-.2-buteno- 
:.»are ç.925 gm.;-.005 'mol.)-. and---triethy!umine 
:(.75. cc.;'-.005 -mol.) ,.were then added and the 
mix, ture boiled gently under reflux for 10 .min- 
:-utes giving a- mau,e/-pink solution.. On cooling 
nd:dilution blue.tinted crystals sepa.rated. ' M. 
Pt/:'182 ° C. The crystals were ex, tracted.with 
-benzene in a Soxhlett extractor and the benzene 
'-solution was concentrated in vacu0 fo about 15 
ce..' Dilution with-light petroleum ether precipi- 
tated crystals M. Pt. 199 ° C. -rystallisation 
rom methyl -alcoho} gave-M, pt.. 204 ° C. Pe- 
..... crystllisation from methyl alcohol gave 
1-206 ° C. 
'Thïs dyëstuff, ineorporated in a gelatino silver 
 .:,:iOdobromide emulsion, imparts a  sensitivity ex- 
::;:tCding, fo-bout 690 m with a maxim_:um., ai 
about 670 m. 

methyl alcoho!, gae: M:., Pi., 157 ° C. 
.:-EXA-IVI'PLE 21 
5  :Ethyl, 6- (l-mcthyl  i:2 'd, ihydro-quinolylidene- 
4-) -3- ethylthio,-2-c/ano-2 : 4-hexagienaate 
" Lepidine (1.43-gras.; .01 mol.) ..was ïused. with 
, .methyl-. para.:toluene sulphonate (L86 gros./.01 
mol.) ïor 8-hours af 120 ° C. -Acetic:nbydride 
60 (20- cc.) andtriethyltrithio ortho ï0rmate- .2 cc.; 
 ,.012. mol.)-were added and ff/e: mixturë.boiled 
gently -under reflux .ïor 20 minutes.  The- cetic 
anhydride ws distilled off in Vacuo. and the re- 
.  maining oil washed with dry ether nd dissolved 
,j in ehyl,:,lc0hol (20 cc.). 'EthYl-2:eeyïno-3- 
 méthylthio-2-butenoate- (-1.8. gros.;-:.01 ,mol.) 
and.: triethylam!ne (1.5 - cc.;-:0i  mol.): ,were 
 then, added, and the-. mixture boi-ied géntly 
 under. ,reflux ïor i0 minutes iving 
70 blue solution. On Cooing. and. dilution,. : oil 
separated. .The oil was extracted with benzene 
': nd .the benzene solution concentraied: in vacuo 
 toe abou 15, cc. Dilution wih liglt petroleum 
, ether, precipitated crYais M Pt: 15'2 ° C'.. Ys- 
75 tallisation from methyl:albhol gvë M P ï54 ° C. 
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.II 
Ethyl-6-( 3-nethyl - 2:3 - dihydroDezthiuoli- 
Methyl benzthiazole (.298 gros.; .002 mol.) was 
fused with methyl para toluene sulphonate (.364 
gros.; .002 mol.) at î00 ° C. for 4 hours. Triethyl 
trithio ortho formate (.4 cc.; .0021 mol.) and 
acetic anhydride (10 cC.) were added and the 
mixture boiled gently under reflux for 10 minutes. 
The acetic anhydride was distilled off in vacuo 
and the resid, ual oil washed with dry ether and 
dissolved in ethyl alcohol (10 cc.). Ethyl-2-cy- 
ano-3-n.butylthio-2-butenoate (.545 gros.; .002 
mol.) and triethylamine (.3 cc.; .002 mol.) were 
added and the mixture boiled gently under reflux 
for 10 minutes giving a mauve/blue solution. 
On cooling and dilution blue tinted crystals sep- 
arated. M. Pt. 140 ° C. The crystals were ex- 
tracted with benzene in a oxhlett extractor and 
the benzene solution concentrated to about 15 cc. 
under reduced pressure. Dilution with light 
petroleum ether precipitated crystals lYL Pt. 
146 ° C. Crystallisation from methyl alcohol gave 
M. Pi. 147 ° C. 
EXAMPLE 23 
Ethyl-6-( 3-methyl - 2:3 - dihydrobenzthiazayli- 
dene-2-)-3-fsopropyl-thio - 2 - cyano-2:4-bu- 
tenoate 
Methyl benzthiazole (.298 gin.; .002 mol.) was 
fused with methyl para toluene sulphonate (.364 
gin.; .002 mol.) at 100 ° C. for 4 hours. Triethyl 
trithio ortho formate (.4 cc.; .0021 mol.) and 
acetic anhydride (10 cc.) were added and the 
mixture boiled gently under reflux for 10 min- 
utes. The acetic acid was distilled off in vacuo 
and the residual oil washed with dry ether and 
dissolved in ethyl alcohol (10 cc.). Ethyl-2- 
 cyano-3-isopropylthio-2-butenoate (.426 gin.; 
.002 mol.) and triethylamine (.3 cc.; .002 mol.) 
were then added and the mixture boiled gentIy 
under reflux for 10 minutes giving a mauve/blue 
solution. On cooling and dilution btue tinted 
crystals separated. M. Pt. 144 ° C. The crystals 
were extracted with benzene in a Soxhlett extrac- 
tor and the benzene solution concentrated fo 
about 15 cc. under reduced pressure. Dilution 
with light petroleum ether precipitated crystals 
M. Pt. 148 ° C. Crystallisation from methyl al- 
cohol gave h, Pt. '149 ° C. 
EXA1VIPLE 24 
E$hyl-6-( 3-me$hyl - 2:3 - dihydrobenzthiazoyli- 
dene-2-) -3-benzylthio - 2 - cyano- 2:4 -hexa- 
 dienoate 
Methyl benzthiazole (.298 gin.; .002 mol.) was 
fused with methyl para toluene sulphonate (.364 
gin.; .002 mol.) for 4 hours at 100 ° C. Triethyl 
trithio ortho formate (.4 cc.; .0021 mol.) and 
acetic anhydride (10 cc.) were added and the 
mixture boiled gently under reflux for 10 min- 
utes. The acetic anhydride was distilled off in 
vacuo and the residual oil washed with dry ether 
.and dissolved in ethyl alcohol (10 cc.) Ethyl-2- 
cyano-3-benzylthio-2-butenoate (.524 gin.; .002 
mol.) and triethylamine (.3 cc.; .002 mol.) were 
then added and the mixture boiled gently under 
reflux for 10 minutes giving a mauve/blue solu- 
tion. On cooling and dilution blue tinted crys- 
tals separated. M. Pt. 154 ° C. The crystals were 
extracted with ether in a Soxhlett extractor. On 
cooling the ether solution crystals separated. 
M. Pt. 160 ° C. Crystallisat,,'on from methyl alco- 
 bOl gave M. Pi. 161 ° C. 

12 
EXA1VIPLE 25 
Me$hyl-ô-( 3-me$hyl  2:3 - dihydrobenzthiazoyli- 
àene-2- ) - 3-ethylthi«-2-cyan« -2:4- hexadien- 
oate 
5 
Methyl benzthiazole (.745 gin.; .005 mol.) was 
fused with methyl para toluene sulphonate (.93 
gm.; .005 m01.) ai I00 ° C. for 4 hours. Triethyl 
trithio ortho formate (I cc.; .0052 mol.), was 
10 added and the mixture boiled gently .under re- 
flux for I0 minutes in acetic anhydrlde (20 cc.) 
The acetic anhydridewas distilled Off in Vacuo 
and the residual oil washed with dry ether and 
dissolved in ethyl alcohol (20 cc:). NIethyl-2- 
I5 cyano-3-ethylthio-2-butenoate (.925 gm.; .005 
mol.) and triethylamine (.75 cc.; .005 mol.) were 
added and the mixture boiled gently under reflux 
for 10 minutes giving a mauve/blue solution. On 
cooling and dilution blue tinted crystals sep- 
2o arated. M. Pt. 193 ° C. The crystals were ex- 
tracted with benzene in a Soxhlett extractor and 
the benzene solution concentrated under reduced 
pressure to about 15 cc. Dilution with light pe- 
troleum ether precipitated crystals M. Pt. '198 ° C. 
25 Crystallisation from ethyl alcohol gave M. Pt. 
'199 ° C. 
EXAMPLE 26 
Metkyl-6- ( 3-metkyl - 2:3 - dihydrobenzhiazoyli- 
alerte-2-)-3-metkyltkio - 2 - cyano- 2:4-hexa- 
3O àienoate 
Methyl benzthiazole (.745 gin.; .005 mol.) was 
fused with methyl para toluene sulphonate (.93 
gin.; .005 mol.) for 4 hours at '100 ° C. Triethyl 
35 trithio ortho formate (1 ce.; .0052 mol.) was 
added and the mixture boiled gently under re- 
flux for 20 minutes in acetic anhydride (20 cc.). 
The acetic anhydride was distilled off in vacuo 
and the residual oil washed with dry ether and 
4o dissolved in ethyl alcohol (20 cc.) Methyl-2- 
cyano-3-methylthio-2-butenoate (.855 gin.; .005 
mol.) and triethylamine (.3 cc,; .005 mol.) were 
then added and the mixture boiled gently under 
reflux for 10 minutes, On cooling and dilution 
blue tinted crystals separated. M. Pt. 196 ° C. 
45 
The crystals were extracted with benzene in a 
Soxhlett extractor and the benzene solution con- 
centrated under reduced pressure to about 15 cc. 
Dilution with light petroleum ether precipitated 
50 crystals M. Pt. î96 °: C. Crystallisation from 
methyl alcohol gave M. Pt. 197 ° C. 
EXAIVIPLE 27 
Metkyl-6-( 3 - metkyl-2 :3-cihydrobenzoxazolyli- 
àene-2-) -3-ethylthio-2-cyano - 2:4 - hexaden- 
55 oate 
 Methyl benzoxazole (.665 gin.; .005 mol.) was 
fused wih methyl para toIuene sulphonate (.93 
gin.; .005 mol.) at 100 ° C. for 4 hours. Ethyl 
6O trithio ortho formate (1 cc.; .005 mol.) was added 
and the mixture boiled gently under reflux or 20 
minutes in acetic anhydride (20 cc.), The acetic 
anhydride was distilled off in vacuo and the resi- 
dual oii washed with dry ether and dissolved in 
65 ethyl alcohol (10 cc.). Methyl-2-cyano-3-ethyl- 
thio-2-butenoate (.925 gin.; .005 mol.) and 
triethylamine (.75 cc.; .005 mol.) were added and 
the mixture boiled gently under reflux for 10 
minutes giving a mauve/pink solution. On cool- 
70 ing and dilution blue tinted crystals separated. 
M. Pt. 167 ° . The crystals were extracted with 
ether in a SoxhIett extractor and the ether solu- 
tion concentrad to about 20 cc. when crystals 
separated. M. Pt. 171 ° C. Crystallisati0n from 
7 methyl alcohol gave M. Pt. 172 ° C. 
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 13 
:_:Analogous-compounds-may be-.made by:strictly 
simflar processes starting with 2-methyl selena- 
- zoline or 2-methyl oxazoline, with 2-methyl benz- 
selenazole or with 2-methyl pyrïmidine or 
2-methyl quinazoline. In each case the quatern- 
ary salt may be an alkyl, e. g. methyl, ethyl Or 
higher alkyl 0r-benzyl iodide, chloride, bromide, 
hydrogen sulphate or p-toluene sulphonate. 
.... What I claim is: 
I. Processfor the production of"methine " dye- 
stuffs which comprises-reacting  compound of 
the general formula: 
CN CHII 
C00R 
-.--where R is.an alkyl group,. R is selected from 
.... thë class 'consisting of alkyl and àialkyl roups 
and R is selected from the class consisting of the 
hydrogen atom and alkyl groups;,._with a com- 
pound of %he general formula: 
:(CH--CH) :C--CH=. CH--Q 
'"where  isselected from the-class consisting of 
the thioether group SR where-R is an .atkyl 
group and amino and acetamino groups, 
selected from the class consisting of alkyl anal 
aralkylgroups, X is an acid radicle, n is selected 
from nought' and one and D is,the,residue of a 
heterocyclic nitrogen nucleus of-the' type used 
in cyanine dyes. 
2. Process for the production of methine dyeï' 35 
: , stuffs, which .comprises .reacting -a .-compound of 
» -the,eneral formula: 

 4:Process-for,the,poductien ofmethirïe dye- 
sçuffs of the generat:fonula: 

S 
/ :CN 
5 /  C=CH_H_CH_C 
1 : 
ç// s,,, oo_o,,, 
'" [alkyl 
lO 
,bwhich «.comprises reacting-.: 
 :.f'alklthio-2butenoaçe:with a <thioether.il 
benztale quaternary salt all" bheatingthe 
reagen:.tOgether in thê presence of :Basic con- 
1 dei agent. 
5. Process for the production of»methine dye- 
stuffs of the general omula: 

¢:,which ' comprises..reacting.  an,  alkyl .2cyano-3- 
alkylthio--butenoate with a ..thioeher,;.inyl 
« quinolin quaternary.,salt :alkyl- by -héating the 
reagents togethez, in.the pesence of .««basic 
densing agent. 
30 6. Process for the production Of Tn-èthine dye= 
stuffs of .the,general .formula: 

/0\ CN 
 C= C H_C H= C H_C -----, [C 
N/ ' --lkyl  00.---álkyl 
-. ":' alkyl 

:.:.'the.hydrogen atom and lkyl. groups i with ,a coin- 
- pound ofthe general:formula: 
F--  --12,- -----ï 
I<CH--C H) :C--CHCII--Q " 50 

.ON CIIR  
c / . «!:-which ,comprises';. racting;; arzïkyl 
' o Ol>Sl% alkylthio - 2 -butenoate .,,ith a,  tho.ehen:}_vinyl 
-, :benzoxazole .qilateïnar.;saltalkF1 by hating the 
where I] is- an alkyl group, I is selected from :::eagents :together: irr£he- !esencm of aa-asic 
the class consisting of alkyl and aralkyl groups ,'<:cendensing:agent. 
and R is selected from the class consisting of 45 7. Process for the production of m'ethineflye- 
stuffs of the general formula:. 

wheïe Q is selected from the classconsisting of 
the thioether group Si where i is an alkyl 
.group and amino and,.acetamino groups, R is ,5 
selected from the class consisting of alkyl and 
aralkyl groups, X ,is an.Rcid 2adicle, n is selected 
,<from,nought and one and D is.the:residue of a 
heterocyclic nitrogen nucleus  of the type-,used 
in cyanina dyes, the reaction being effected by 60 
heating%he-reagents together in the presence of 
s:basic condensing agent. 
 3.. A dyestuff of the generaLfoïmula: 
I I ' / 
" N-(CHC H),,--C=C HC H=C--C 
C 
I  S]Rs :,OOR 
-. where R. and Rs are selected from the*class con- 
sisting oî alkyl and aralkyl groups, i-h is an alkyl 70 
group, R Jsselected from.,-the-class consistJng of 
-' !'..fhe -hydrogen atom and alkyl groups,-nis selected 
from nought and: one-.and D is-theresidue of a 

/S. - CN 
/k)\/ -,,.oo-,, 
which comprises reacting an alkyl 2-cyano-S- 
alkylthiO;2-butenoate with a. 2-thioethër: vinyl 
naphthathiazole .quaternary, :sal alkyl byç heat- 
ing the, reagents together in the'presenc.e of a 
basic condeing agent. 
8. Process for the production ef,methine dye- 
. tuffs oi the general formula: 
... /s 
alkyl 
which comprises reacti an all 
ethylthio--butenoate with a -hioeer'vinl 
benzthiazole quateary sali alkyl by heaing the 

:'= heterocyclic nitrogen, nuc!eus- of the. type. used .. : leagents;together in,theç,reseacé of.aubasic con- 
in cyanine dyes .... '. :,-:den.sing: agent. 
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9. Process for the production of methine dye- 
tuffs of the general formula: 
I SCH  OO--alkyl 
alkyl 
which comprises reacting an alkyl 2-cyano-3- 

16 
of a quinoline nucleus having the general 
formula: 
\/\N/ | 
S--alkyl C O0--aIkyl 
alkyl 
16. Ethyl 6-(3-methyl-2:3-dihydro- 5- phenyl 

ethylthio-2-butenoate with a 2-thioether vinyl 10 benzoxazolylidene-2-)-3-ethylthio-2-cyano-2:4- 
quinoline quaternary salt alkyl by heating the hexadienoate having the formula: 

 reagehts together in the presence of a basic con- 
" densing agent. 
10. Process for the production of methine dye- 
stuffs of the general formula: 15 
C=CH--CH=CH--C IC 
[Nv/J\/ SCH C 00--alkyl 
wch composes reacting an alkyl 2-cyano-3- 
ethylthio-2-butenoa with a 2-ioether vinyl 
benxazole quaterna salt all by heating the 
reagents together in the presence of a basic con- 25 
densg agent. 
11. Process for the production of methine dye- 
sts of the general foula: 
30 
alkyl 
which composes reacting an all 2-cyano-a- 
ethylthio-2-butenoate with a 2-thioether nyl 
naphthathiozole quaterna sali alkyl by heat- 
ing the reagents together in the presence of a 40 
basic condensing agent. 
12.  alkyl 2-cyano-3-alkylthio-2:4-hexa- 
enoate oentaing in the 6-position the residue 
of a benzthiazole nucleus having the general 
foula: 45 
C=CH--CH=CH--C 
1 50 
13.  all 2-cyano-3-alkylthio-2:4-hexa- 
dienoate containg in the 6-position the residue 
of a benxazole nucleus having the general 
forma:  5 
1 
c=c-c=c-cç 

%/o ON 
17. Ethyi 6-(1-ethyl- 1:2 - dihydro quinolyl- 
idene-2-) 3-ethylthio-2-cyano-2: 4 - hexadienoate 
having the ormula: 
CH--CH=C K--C 
V .ïz CH OOCH 
IS. EhYl 6 - (3 -methyl-: 3-dydro -4: 5 - benz- 
benzthiazolydene--  -3-ethylthio-- cyano-2: 4- 
hexadienoate having the ormula: 
C=CH--CH=CH--C 
/ I I 
N / SCH COOCH 
19. ehgl 6-(-megl - : - hgdrobenhi- 
denoae having he formula: 
/ , .oo 
dienoae hareng he foula: 
C=CH--CH=CH--C 
N/ C,H ;OOCH, 
I 
HAPPY DEEK EDWDS. 
EFEENCES CITED 
The following reïerences are oï record in the 
file of this patent: 
UED STATES PAEHS 
Nber Name Date 
2,166fl36 ite et al ....... Jy 18, 1939 
2,263fl49 ite et al ........ Nov. 25, 1941 
2,322,015 Hamer et al ....... dune 15, 1943 
2,340,882 Kendall ............ Feb. 8, 1944 
2,342,546 Kendall ........... Feb. 22, 1944 
2,353,164 Kendall et al ....... July 11, 1944 
2,511,210 Kendall et al ....... Jan. 13, 1950 
OTH RERENCES 
Chemical Abstracts 16:3101 (Abstract of Bt. 
Med. Journal, 1922 I 51515). 
Checal Abstracts 19:530 (Abstract of Proe. 

15: An alkyl 2-cyano-3-alllthio-2:4lhexa - 
dienoate containing in the 6-position the residue 75 Roy. Soc., London, 96B, 317-333, 1924). 



